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ON JAQUES OAKLEY AND STERNE’S 
ELECTRO-MAGNETIC CHUCK 

FOR HOLDING SPECIAL WORK I N  LATHES, &c. 

BY MR. WILLIAM E. NEWTON, OF LONDON, 

In the process of turning planing or drilling certain kinds of 
work, the time required for fixing the article upon the chuck of 
the lathe or upon the bed of the machine often greatly exceeds the 
time of operating upon it; and for some articles, such as thin metal 
discs or circular saws, the ordinary mode of holding the article is 
inapplicable or involves much difficulty and inconvenience. This 
difficulty, in the case of facing thin steel discs of 2 to 3$ in. 
diameter and sometimes only 1-32nd in. thickness, led to the 
invention of the Electro-Magnetic Chuck described in the present 
paper. The idea is, to convert the chuck into a temporary magnet, 
so that the thin steel articles when simply placed on the face of 
the chuck are held there by the attraction of the magnet; and 
when finished can be readily detached by merely breaking the 
electric contact and de-magnetising the chuck. 

The Magnetic Chuck applied to  a lathe is shown in plan in 
Fig. 5, Plate 1; and enlarged longitudinal and transverse sections 
of the chuck are shown in Figs. I and 2. A cirCular face-plate A 
forms the face of the chuck, which in the above-named case is 
3 in. diameter; and the thin steel disc C to be operated upon 
is placed upon a central stud B, as these discs had each a central 
hole; additional studs can be fixed in the face-plate where required, 
for preventing the work from slipping on the chuck. 

The face-plate is composed of three parts,-& central soft iron 
core D, an outer iron tube A surrounding the core, and an 
intermediate brass ring keeping them apart at the outer end. 
The central core D and the outer tube A..are each surrounded with 
a coil of insulated copper wire E, and the whole electro-magnet is 
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enclosed in a wood case F. One end of the inner coil is connected 
electrically with a brass contact-ring G fixed on the outer wood 
case, and the other end is connected to the outer coil, the opposite 
end of which is connected to a second brass contact-ring H upon 
the outer case. These rings are grooved, and receive the ends of a 
pair of metal springs J connected with the terminal wires of an 
electric battery, whereby the chuck is converted into an electro- 
magnet capatle of holding firmly on its face the article to be 
turned or ground. 

In the case already named the steel discs were ground by 
an emery wheel K, Fig.. 5, driven at 300 to 3000 rev. per min., 
and mounted in a slide-rest L by which it is traversed across 
the face of the work. The thickness of the finished discs was 
accurately regulated to a uniform gauge, by means of a circular 
gauge-plate M turning loosely on the end of a spindle N, which 
is pressed forward by a helical spring, but has a very fine 
adjustment by means of the divided nut P. When the emery 
wheel has ground the disc down to the thickness of the gauge- 
plate, it comes in contact with the gauge-plate, and causes this 
immediately to spin round rapidly, and give out a ringing sound 
which indicates the completion of the operation. The workman 
then breaks the electric contact, and detaches the finished disc. 

This mode of holding iron or steel articles upon a lathe chuck 
answered so satisfactorily in the first form in which it was applied, 
that its applicatTon was extended to more general purposes; but 
for holding articles larger than 5 or 6 in. diameter a modified 
construction is found more ' convenient, as shown in longitudinal 
section in Fig. 3, and in front elevation in Fig. 41. The face-plate A 
of the chuck is here divided across the centre by a thin brass 
strip S, and the two halves of the face-plate form the two poles of 
the horse-shoe magnet C, which is a single bar of soft iron bent up 
a t  each end, having the copper wire E coiled round its two turned-up 
ends. The back plate B is tapped for screwing upon a lathe ; and 
the face-plate A and back plate B are connected together by the 
magnet C, which is fixed in a groove across the back plate. The 
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whoIe is enclosed in a cylindrical brass casing F, and the two brass 
contact-rings H H fixed round this casing are insulated by B ring 
of ebonite, and are connected with the two terminal wires of the 
magnet coils; a groove in each ring receives one of the studs on 
the springs J, which are connected with the two poles of the 
battery. There are a number of holes in the face-plate, Fig. 4, in 
which studs can be fixed for preventing the article held upon the 
chuck from slipping on the face. 

A similar arrangement is also adapted for holding work upon 
the bed of a planing or drilling machine, as shown in Fig. 6, in 
which case the brass contact-rings are dispensed with, and any 
desired number of pairs of the electro-magnetic face-plates are 
combined so as to form a surface of sufficient extent to carry 
large pieces of work. 

For exciting the electro-magnet, any ordinary battery that will 
produce a continuous current of electricity can be used; but in 
machine shops where power can be obtained, it is more convenient 
to employ a magneto-electric machine-such as Gramme's, for 
instance-rather than a battery. 

A specimen was exhibited of the electro-magnetic chuck, fitted 
with a small battery for illustrating its action ; and samples were 
shown of thin steel discs that bad been ground upon it, some 
for circular saws 4 in. diameter and 1 4 0 t h  in. thick, and others 
58 in. diameter and 1-20th in. thick, bevilled to a, sharp cutting 
edge 'for cutting up india-rubber into thin strips for weaving 
elastic fabrics. For this purpose it was expIained that the steel 
discs had first to be ground very accurately to a uniform thickness, 
and then to be bevilled down uniformly 'round the edge ; they had 
to  be held on the lathe chuck in such a manner as to allow of 
the grinding tool passing across the centre, and the electro-magnetic 
chuck afforded a ready means of meeting this requirement. 
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Mr. W. SMITH considered that so far as the chuck itself was 
concerned i t  was very ingenious, and he thought there was a large 
field open for the application of the plan to special descriptions of 
work. For any parts of delicate instruments likely to  be affected 
by the magnetic action, such as the balance wheel of a watch, it 
would probably not be suitable. 

Mr. C. W. SIEMENS had no doubt the electro-magnetic chuck 
would prove successful for such purposes as that referred to in the 
paper, namely for holding a thin disc or any other light article upon 
the revolving chuck of a lathe for polishing. But no information 
had been furnished as to the actual force of adhesion with which 
the work was held by this means ; and he should be glad if some 
particulars could be given in regard to that point. No doubt if 
thin discs, like those now exhibited, had only to be polished or 
lightly ground up, the adhesion on the electro-magnetic chuck 
would be sufficient to hold them ; but judging simply from his own 
general experience in connection with the force of magnetic 
adhesion, he thought this would probably not be sufficient to admit 
of taking a good cut o f  the work, and it would be necessary to 
resort to the ordinary mode of fixing the work with cement upon 
the face-plate of the lathe. It was a question which mode of 
fixing would be found the cheapest in the long run ; but he thought 
there could be little doubt that for any light kinds of work, such 
as polishing or grinding, the electro-magnetic plan might be made 
efficient. 

With regard to the method of making the electrical connection 
from the battery to the revolving chuck, by means of the sliding 
contact of a single stud or finger bearing in a groove upon the 
chuck, he should have some doubt as to the efficiency of this 
mode of making the contact; for in sliding along the groove 
the chances were that only one point of the sliding piece would 
touch, and this point might be disabled by having become covered 
with some non-conducting substance, such as metallic oxide, in 
consequence of which the continuity of the current might cease 
and render the magnetic adhesion uncertain. From his own 
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experience he had found that a single sliding contact could not 
be depended upon, and he therefore generally multiplied the 
number of touching points. No doubt a dynamic magneto-electric 
machine was a better means of producing an electric current, 
especially in a machine shop where steam power was at hand, 
than the employment of a battery. There was perhaps one 
objection to the arrangement of lathe headstock shown in the 
drawings, in the fact that this must necessarily be very heavy, 
and would have to be driven at  a very great speed for polishing 
or grinding the discs held upon i t ;  there would consequently be 
considerable loss in having to start and stop it so frequently 
for changing the work upon it. 

Mr. J. ROBINSON noticed that there were a number of stud 
holes in the face of the chuck, arranged in two diameter lines 
a t  right angles to each other ; and if these were used for preventing 
the disc that was being ground from slipping upon the face of the 
chuck, it seemed to imply that the adhesion produced by the 
magnetism was not sufficient to prevent slipping. He should be 
glad to know whether the bevilling of the edge of the cutting 
discs exhibited mas done with the same fixing of the discs upon 
the magnetic chuck as the grinding of the flat portion; for i t  
was evident that the greatest amount of strain tending to make 
the work slip would occur in the bevilling process, particularly 
when the grinding wheel or tool reached the edge of the disc. 
It appeared to him also that there would be some difliculty in 
getting the disc fixed exactly central and true on the chuck; 
with discs of this kind it was just as important for the cutting 
edge to be accurate as for the thickness of the disc to be 80, 

and in the bevilling of the edge this could only be accomplished 
by having the disc fixed so as to run perfectly true, as well a8 

exactly in the centre of the chuck. In reference to the speed 
of revolution of the chuck itself, he did not think this need be 
very rapid, if all that was wanted was merely to rotate the work 
so as to bring every part of the surface opposite to the grinding 
wheel or other tool employed; the wheel being driven a t  the 
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required speed for performing the work, it would not be necessary 
for the lathe chuck itself to revolve very rapidly. 

Mr. E. A. COWPER observed that the force of the magnetic 
adhesion was certainly not very great, and he should be glad to 
hear something about its actual amount, and whether the vacuum 
principle would not be as effective. Respecting the mode of 
making the electric contact from the battery to the revolving 
ohuck, he suggested that ‘if a brush of wires were used, the contact 
would be improved ; this was the plan adopted in connection with 
the employment of Gramme’s magneto-electric machine for other 
applications. 

M‘r. W. SMITH mentioned, in reference to the amount of 
adhesion obtained with the magnetic chuck, that he had seen 
it in operation in London, and had been informed that $ inch 
cut could be taken in a planing machine fitted in that way; 
but although a powerful Gramme’s magneto-electric machine 
was being employed, the tool instead of taking $ inch cut 
off the work stuck fast in it, and the work shifted on 
the table of the planing machine, I t  might be that the 
Gramme’s machine was possibly out of order; but he believed 
1-16th inch would be nearer the maximum depth of cut than 

inch. 

Mr. A. PAGET thought it could hardly be seriously intended 
to suggest the application of the magnetic chuck for planing 
machines, as the magnetic adhesion could scarcely be expected 
to give sufficient hold for taking a cut in planing without 
a most wasteful expenditure of power. The difficulty of getting 
light discs, such as those exhibited, accurately centred on the 
magnetic chuck, so as to run true and give a perfectly true cutting 
edge in the bevilling, had already been alluded to ; and another 
and much greater difficulty, which he had experienced in th$ use 
of a great number of very thin circular saws, only 7-1000ths inch 
thick, was that if the thin disc happened to be not perfectly flat, 
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but slightly warped or buckled, as was usually the case after 
hardening, it would be impossible to make it flat by a,ny amount 
of grinding on the magnetic chuck, because when placed upon the 
chuck it would be partially flattened for the time by the magnetic 
attraction, but would spring back again to its former curvature 
as soon as removed from the chuck. The use of a vacuum, 
which had been suggested, he considered would involve the same 
 objection^; but this was not the case with the plan of bedding 
the work in cement, which held it in its original form and thus 
allowed of grinding it perfectly flat and true. 

Mr. C. W. SIEMENS said, with respect to the question of the 
amount of adhesion produced by an electro-magnet, this was 
dependent within certain limits upon the weight of the armature, 
and not upon the extent of the surfaces in contact. The total 
pressure holding the armature upon the poles of a magnet was 
only about four or five times the weight of the magnet, if the 
weight of the armature was sufficient, or less if insufficient, so 
that the pressure to be dealt with could be but a very moderate 
one; and the sliding friction between the surfaces in contact 
amounted to only 13th or 1-10th of the pressure holding them 
together. Moreover a certain mass was required in the armature 
itself, in proportion to the weight of the magnet, and the force 
of adhesion would be greatly diminished if this mass were not 
sufficient; consequently with a very thin disc on the chuck, the 
adhesion would probably be very inconsiderable. 

The PRESIDENT regretted that the author of the paper was 
prevented by illness from attending the meeting, and that Mr. 
Oakley was also unable to be present. From the observations which 
had been made, it seemed that for heavy work the electro-magnetic 
arrangement would hardly be practicable, while for delicate pieces 
there would not be mass enough in the work itself to get the 
requisite amount of adhesion for performing any but the lightest 
operations ; and it had been rightly pointed out also that if a thin 
plate were at all buckled, it would be sprung flat when placed upon 
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the magnetic chuck, but would recover its previous form on being 
released. The subject of the paper however was an interesting and 
acceptable one, even though the plan might only be successful in 
special applications; and he proposed a vote of thanks to the 
author, which was passed. 

The following paper was then read:- 
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ELECTRO -MAGNETIC CHUCK. PEata 1. 
Lnaw C h u c k .  

G'zuck fw- with Horse - shoe  Ma;pnst. 
Fig. 3. Scotian. Fig 4. F w  ViGw. 
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